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DETAILED ACTION 

Drawings 

1 . Figures 9 and 10 should be designated by a legend such as --Prior Art-- because 
only that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-3 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shimizu et al. ( U.S 2001/00451 58) in view of Sugioka et al. (U.S 2002/0067996). 

Regarding claim 1, Shimizu discloses a swash plate compressor, comprising a 
drive shaft (7), a swash plate (6) coupled to the drive shaft to be rotatable integrally with 
the drive shaft, piston (10) coupled to the swash plate via shoes (1 1a,b), rotation of the 
drive shaft rotates the swash plate, which causes the pistons to reciprocate and 
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compress gas, with varying inclination angles of the swash plate, the_compressor being 
characterized by: and an inclined surface provided at part of the entire outer 
circumferential edge portion of the swash plate, but the compressor fails to have 
variable displacement and pistons. Sugioka has the teaching of compressor with 
variable displacement Fig 1a with pistons (17). Sugioka's piston 17 could be attached 
along with shoes to the other side of the swash plate 6. It would have been obvious to 
one of ordinary skill in the art to apply the teachings of variable displacement from 
Sugioka to Shimizu's compressor in order to give greater operating range to the 
compressor. 

Regarding claim 2, Shimizu discloses a compressor, wherein part of the outer 
circumferential edge portion of the swash plate 6 corresponding to the piston located at 
the top dead center position is provided with the inclined surface on a salient comer 
opposite to the piston(See fig 3). 

Regarding claim 3, Shimizu's as modified by Sugioka discloses a compressor, 
wherein part of the outer circumferential edge portion of the swash plate corresponding 
to the piston located at the bottom dead center position is provided with the inclined 
surface on a salient corner toward the piston (Refer to fig 3). 

Regarding claim 7, Shimizu discloses a swash plate compressor, comprising a 
drive shaft (7), a swash plate (6) coupled to the drive shaft to be rotatable integrally with 
the drive shaft, piston (10) coupled to the swash plate via shoes (1 1a,b), rotation of the 
drive shaft rotates the swash plate, which causes the pistons to reciprocate and 
compress gas, with varying inclination angles of the swash plate, the compressor being 
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characterized by: and an inclined surface provided at part of the entire outer 
circumferential edge portion of the swash plate, a first inclined surface provided at part 
of the outer circumferential edge portion of the swash plate corresponding to the piston 
located at the top dead center position on a salient corner opposite to the piston, but the 
compressor fails to have variable displacement and a second piston with a second 
inclined surface, located at the bottom dead center position on a salient corner toward 
the piston. Sugioka has the teaching of compressor with variable displacement Fig 1a 
with pistons (17). Sugioka's piston 17 could be attached along with shoes to the other 
side of the swash plate 6. It would have been obvious to one of ordinary skill in the art to 
apply the teachings of variable displacement from Sugioka to Shimizu's compressor in 
order to give greater operating range to the compressor. 



3. Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shimizu et al. ( U.S 2001/0045158) in view of Sugioka et al. (U.S 2002/0067996) in 
further view of Prior art submitted by applicant (figure 10). 

Regarding claim 4, Shimizu's as modified by Sugioka discloses a compressor, 
wherein the swash plate includes a first swash plate, which is coupled to the drive shaft 
to be rotatable integrally with the drive shaft, but fails to and a second swash plate 
supported by the first swash plate, the pistons are coupled to the first and second 
swash plates via first shoes, which abut against the first swash plate, and second 
shoes, which abut against the second swash plate and receive a reaction force of 
compression, and part of the outer circumferential edge of the first swash plate 
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corresponding to the piston located at the top dead center position is provided with the 
inclined surface on a salient corner opposite to the second swash plate. Prior art (Fig 
10) discloses a swash plate compressor with a second swash plate 95. The second 
swash plate from the Prior art teachings can be applied to the compressor of Shimizu as 
modified by Sugioka. It would have been obvious to one of ordinary skill in the art to 
apply the teachings of a second swash plate from the Prior art to the compressor of 
Shimizu as modified by Sugioka in order to reduce the wear and tear of the shoes. 

Regarding claim 5, Shimizu's as modified by Sugioka in further view of Prior Art 
discloses a compressor, wherein part of the outer circumferential edge portion of the 
first swash plate corresponding to the piston located at the bottom dead center position 
is provided with the inclined surface on a salient corner toward the second swash plate. 

4. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shimizu 
et al. ( U.S 2001/0045158) in view of Sugioka et al. (U.S 2002/0067996) in view of Prior 
art submitted by applicant (figure 10) in further view of Kanai et al (U.S 6, 095, 761). 

Regarding claim 6, Shimizu discloses the compressor mentioned above, wherein 
the gas is refrigerant used in a refrigeration circuit, but fails to use carbon dioxide as the 
refrigerant. Kanai has the teachings of a compressor using carbon dioxide. It would be 
obvious to one of ordinary skill in the art to apply the teaching of carbon dioxide from 
Kanai to Shimizu's compressor in order to increase the capacity of the compressor. 
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Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following references are cited for disclosing related limitation 
of the applicant's claimed and disclosed invention: Pawelski et al (U.S 2003/0165389); 
Tabuchi et al. (U.S. 2004/0165993); Sugiura et al. ( U.S 2002/0159895). Pawelski, 
Tabuchi and Sugiura disclose variable displacement compressor with features relevant 
to claims filed by applicant. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to FRANCIS GARCIA whose telephone number is 
(571)270-7105. The examiner can normally be reached on Monday thru Friday 9-5 p.m. 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Devon Kramer can be reached on (571)272-71 18. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Charles G Freay/ 

Primary Examiner, Art Unit 3746 

/FRANCIS GARCIA/ 
Examiner, Art Unit 3746 



